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IHosicHMTEJIBbHAA 3aIIUCKA

[Tporpamma pa3paboTaHa Ha OCHOBE:

- ®enepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit denepanmm» ot 29.12.
2012 No 273- @3 (pen. ot 02.03.2016; ¢ uzm. u gom., BCTyIl. B cuity ¢ 01.07.2016);

- mpukaza MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «O6 yrBepkaeHuu u
BBEJICHHUH B JEWCTBHE (eAepaTbHOTO TOCYAapCTBEHHOTO0 00pa30oBaTENbHOTO
CTaHJapTa OCHOBHOTO 00Iiero oOpa3oBaHus» (B pea. mpukaza MuHOOpHayKH
Poccun 01 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

- IPUMEPHOH OCHOBHOW 00pa30oBaTEeNbHON MpPOrpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus (omo0peHa perieHueM (QenepaabHOTO Y4yeOHO- METOIUYECKOTO
o0benMHEeHUs 110 001IeMy oOpa3zoBaHuto (TpoTokot oT 8 ampesst 2015 r. No 1/15);

- mpuka3 Munnpocsenienusi Poccun ot 20.05.2020 Ne 254 «OGO6 yrBepx)aeHUU
denepanbHOTO TEepeyHsT Y4eOHUKOB, [OMYIICHHBIX K WCIHOJIB30BAaHUIO TIPU
peaM3anyuyd UMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEAWTAlMI0 00pa30oBaTEebHBIX
nporpaMM HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIETo, CpeaHero oOIero

oOpa3oBaHHs  OpraHM3alUsIMH,  OCYIIECTBISIONIMMU  OOPa30BATENbHYIO
NEeSITETbHOCTDY;
- [IpumepHoO#i TIporpaMMBbl OCHOBHOT'O 001ero oopazoBanust 1o ¢uszuke VII—IX

kiaccel A. B. Ilepoimkuna (0a30BbIi ypoBeHb),2020 T.

JlanHass mporpamMma  SIBJISIETCS YacThIO €CTECTBEHHO - HAy4yHOTO
HAIPaBJICHUS JOTOJHUTENIBHOTO O0pa30BaHUs M pacIIMpsAET COJEpKaHHE
nporpamMMm o01iero oopazoBanus du3nka Kak Hayka 0 HaubOosee OOIMMX 3aKOHAX
OpUPOMBI, BBICTYNAs B KadyecTBe YYEOHOro IMpeAMeTa B IIKOJE, BHOCHT
CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAaHUN 00 okpyxatomeM mupe. OHa pacKpbIBaeT
pOJIb HAYKH B SKOHOMUYECKOM U KYJIbTYPHOM PAa3BUTUU OOIIECTBA, CIOCOOCTBYET
(bopMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PECHUSI.

OOydeHne OCYIIECTBISIETCS TpU  MOJJEPIKKE Lentpa oOpa3oBaHus
€CTECTBEHHOHAYYHON HamnpaBieHHOCTH «Touka pocTta», KOTOpPBIM CO31aH JJIs
pa3BuUTUA Yy  OOYyYaloIIMXCS  €CTECTBEHHO-HAy4YHOW,  MaTeMaTUYECKOW,
WH()OPMAITMOHHONW TPAMOTHOCTH, (DOPMHUPOBAHUS KPUTHUYECKOTO U KPEATHUBHOTO
MBIIIJICHHUS, COBEPIICHCTBOBAHUSA HAaBBIKOB €CTECTBEHHO-HAYYHOMN
HaIpaBJICHHOCTH, a TAKXKe JIJI MPAKTUYECKON OTpabOTKH yueOHOro MaTepuania mno
yaeOHOMY TipeameTy «Du3ukay.

[enn nzyyenus Kypcea:
-OBJIaJICHUE YMEHUSIMU NMPOBOAUTH HAOIIOICHUS TPUPOIHBIX SIBJICHUMN, OMUCHIBATH
n 00001maTh pe3ynbTaThl HAOMIOACHUN, MCHOJb30BaTh MPOCTHIE U3MEPUTEIbHBIE
npuOopbl sl U3ydyeHUs: (U3MYECKUX SIBICHUM, NPEACTaBISATh PE3YIbTAThI



HaOJIIOICHUI WIIM U3MEPEHUH ¢ MOMOIIbIO Ta0IUL, IPa(UKOB U BBIABISTH HA 3TOU
OCHOBE 0cOObI€ 3aKOHOMEPHOCTH, NIPUMEHATh IMOJIYyYEHHbIE 3HAHUA IS
OOBSCHEHHS PA3HOOOPA3HBIX MPUPOJHBIX SBICHUA M MPOLECCOB, MPHUHIIMUIIOB
NEUCTBUS BAKHEHUIIINX TEXHUYECKUX YCTPOMCTB, ISl pelieHUs PU3NUYECKUX 3a/1aY;

-pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYAJIIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEM, CAMOCTOSATEILHOCTH B TPUOOPETEHNN HOBBIX 3HAHUMU, IPU PEILICHUN
(¢u3nueckux 3a7a4 M BBINOJHEHUH SKCHEPUMEHTANBHBIX HCCIEIOBAHUNA C
UCII0JIb30BaHUEM UH(OPMAIIMOHHBIX TEXHOIOTUH;

-BOCIIMTAHHC Y6C)KI[CHHOCTI/I B BO3MOKHOCTH IIO3HAHHA 3dKOHOB IIPHUPOJbLI, B
H€O6XOIII/IMOCTI/I Pa3yMHOTO UCITIOJIb30BAHU A ,Z[OCTI/I)KCHI/If/'I HAaYKHN U TEXHOJIOTUM JJIA
H&HBHCﬁHICFO Pa3BUTHUA YCIIOBCUCCKOI'O O6H_ICCTB3,, YBAKCHHA K TBOPLAM HAYKH U
TCXHHUKH, OTHOIICHUA K (1)I/IBI/IKC KaK K 3JICMCHTY O6H.IC"ICJ'IOBCIICCKOI\/JI KYJIbTYPHBI;

-ACTIOJIb30BAHUE TIOJTYYEHHBIX 3HAHUN U YMEHUHN I PEIICHUS MPAKTUISCKUX 3aad
MTOBCETHEBHOM XKU3HH, 0OecriedeHus: 0€301aCHOCTH CBOCH JKU3HU, PAIIMOHAIBHOTO
UCIIOJIb30BAHUS U OXPaHbl OKPY>KarOIIEl Cpe/Ibl.

Il1anupyembie pe3yabTaThl OCBOEHHUSI IPOrPaMMbl BHEYPOYHOI
AeSITeJIbHOCTH «JKCIEPUMEHTAPHUI 0 (PU3UKe» (C MCIMOJIb30BAHUEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanuzanus nporpaMMbl CIOCOOCTBYET TOCTHKEHUIO CIEYIONIUX Pe3yJIbTATOB:

JInuHocTHBIE:

B cdepe JMUYHOCTHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBUIN yUalUXCS:

* y4eOHO-TI03HABATEIBHBIN HHTEPEC K HOBOMY yu4eOHOMY Marepuajay M crocodam
pelIeHUs] HOBOM 3aJ1a4u;

* OpUCHTAIMs Ha TOHMMAaHKE MPUYHMH yCIieXa BO BHEYUYEOHOU IEATeTbHOCTH, B TOM
qyclie Ha CaMOaHAJIW3 M CAMOKOHTPOJb pe3yjbTaTa, Ha aHAU3 COOTBETCTBHUS
PE3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CAaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICUTHOCTH BHEY4YEOHOU
NeSITEHHOCTH;

Obyuarowuiics noay4um 803MONCHOCb OJis1 POPMUPOBAHUSL:

* BHYTPCHHEU IMO3WIIMHN IIKOJIHHUKA HAa YPOBHE MOJIOKHUTEIBHOTO OTHOIICHHS K
IIKOJIe, TIOHMMAaHUS HEOOXOJUMOCTH YUYCHHS, BBIPAKEHHOTO B MPEOOIaTaHuM
y4e0HO-TI03HABATEILHBIX MOTHBOB;

* BBIPQKEHHOM YCTONYMBOW y4eOHO-I03HABATEIILHOM MOTHBALIUY YUEHUS;

* YCTOMYMBOTO y4eOHO-TIO3HABATEIILHOTO MHTEpeca K HOBBIM OOIIMM Croco0am
perieHus 3a1a4.

MeTal'lpeIlMeTHLIe:

B cdepe peryJaaTMBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM yUaluxcs:



* IUIAHUPOBATh CBOM JECHUCTBHUS B COOTBETCTBMU C IIOCTABJIIEHHOW 3aJadyell u
YCJIOBUSIMU €€ pealiu3allii, B TOM YUCJIE BO BHYTPEHHEM ILJIaHE;

* YUWUTHIBATh YCTAHOBJICHHBIC MpaBWjia B IUIAHUPOBAHUU M KOHTPOJIE Crocoda
pelieHus;

* OCYIIECTBIISATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb MO PE3YJIbTaTy;

* OIICHUBATh MPABWIHHOCTh BBIMOJHEHUS JEHUCTBUS Ha YPOBHE aJeKBaTHOM
PETPOCTIEKTUBHON OIIEHKM COOTBETCTBUS PE3yJIbTaTOB TPeOOBaHUSIM JaHHOU
3aJa4M ¥ 3aJa9HON 00J1aCTH;

* aJeKBATHO BOCHPUHUMATH MPEIJIONKEHHUS U OICHKY Y4YUTeNIed, TOBapHILEH,
POIUTENEN U APYTUX JIIOJIEH;

* pa3MyaTh Coco0 U pe3ysbTaT AeHCTBUS.

Obyuarowuticsi NOAYYUM 803MONCHOCHL HAYUUMCAL:

* B COTPYJHUYECTBE C YUUTEJIEM CTABUTh HOBbIE yUeOHbIE 3a/1a4H;

* MPOSIBJISITH TTO3HABATEILHYIO HHUITUATUBY B Y4EOHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIPHO aJICKBATHO OIIEHUBATh MPABUIBHOCTH BBIMIOJHEHUSI JICHCTBUS U
BHOCUTb HEOOXOJIUMbIC KOPPEKTUBBI B UCTIOJIHEHHE KaK IO XOJy €ro peaau3alluu,
TaK M B KOHIIE JIEHCTBHUS.

B cdepe nozHaBaTeIbHBIX YHUBEPCATHHBIX YICOHBIX JCHCTBUMN yUaITUXCS:

* OCYIIECTBIIATH TOMCK HEOOXOIMMOU MH(OPMAIIUH JIJIS BHITIOJIHCHHS] BHEYUEOHBIX
3aJlaHUN  C  HMCIOJIb30BaHMEM  y4yeOHOW  JUTepaTyphl M B OTKPHITOM
MH(POPMAIIMOHHOM TMPOCTPAHCTBE, HHIUKIONEANHN, CIPAaBOYHUKOB (BKIIIOYAS
ANEKTPOHHBIE, IUPPOBLIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIISITH 3aMKCh ((PUKCaILHMIO) BHIOOPOUHOIN MH(DOpPMAIIUK 00 OKpYKaIOIIeM
MHUpE 1 0 cebe caMOM, B TOM YHCIie ¢ TOMOIIbI0 HHCTpyMeHToB UKT;

* CTPOUTDH COOOIIEHUS, TPOCKTHI B YCTHOM M MUCbMEHHOU (opme;

* POBOJIUTH CPABHEHUE U KIIACCU(DHUKAIIMIO TIO 3aIaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KPYT€ SIBJICHU;

* CTPOUTH pacCyXJIeHus B (opMe CBS3M MPOCTHIX CYXKACHUU 00 OOBEKTE, ero
CTPOCHUH, CBOMCTBAX U CBA3aX;

Obyuarowuiicsa noayuum 803MOHNCHOCHb HAYUUMBCA!

* OCYIIECTBIISITh PACIIMPEHHBIN MOUCK MH(POPMAIIUU C MCTIOIB30BAaHUEM PECYPCOB
oubnuotek u cetn MuTepHeT;

* 3aMKUCHIBaTh, GUKCHPOBATH MHPOPMAIIUIO 00 OKPYKAIOIINX SIBICHUSIX C TTOMOIIBIO
nHcTpymeHToB UKT;

* OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIICHHSI B YCTHOM M MIUCHbMEHHOU opme;
* OCYHICCTBIISITH BbIOOp Hambosee 3h(HEKTUBHBIX CHOCOOOB pEIICHUS 3a7ad B
3aBUCUMOCTU OT KOHKPETHBIX YCIOBUM;

* CTPOUTH JIOTMYECKOE PACCYXIEHUE, BKIIOYAIOIEE YCTAHOBIICHHE MPUYUHHO-
CIICJICTBEHHBIX CBSI3€H;

* MOTYT BBIUTH Ha TEOPETHUYECKUU YPOBEHb pEIICHUS 3ajlady: pEeUIeHUE 10
OMpENICICHHOMY IUIaHy, BJaJ€HWE OCHOBHBIMHU TMpHUEMaMHU PEIICHHS, OCO3HAHUS
NEATENIbHOCTH 0 PEIICHUIO 3aa4H.

B chepe kKOMMYHUKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUN yUaIIUXCSI:



* aICKBAaTHO UCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXKIE BCETO - pEUYEBBIE, CPEICTBA
Ul pELICHMs Pa3jIMYHBIX KOMMYHUKATHBHBIX 3a1a4, CTPOUTh MOHOJIOTHYECKOE
COO0IIeHNE, BIAJETh AUAIOTHYECKOW (hOPMOI KOMMYHUKAIIMHU, UCIIOIb3Ys, B TOM
yuciie cpeacTBa U MHCTpyMeHThl MKT u ArcTaHIIMOHHOTO O0LIEHNS;

* JIOIYCKaTh BO3MOYKHOCTb CYLIECTBOBAHUS Y JIIOJEU PA3IMYHBIX TOUYEK 3PEHUs, B
TOM YHCJIE HE COBIAJAIOLIUX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha MO3ULIUIO
napTHepa B OOILEHUH U B3aUMO/ICHCTBUY;

* YUUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALMHU PA3JIMYHBIX [TIO3ULIUHI B
COTPYAHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIHUIO;

* IOTOBApUBATHCA U MPUXOJUTH K 00ILIEMY PEIICHUIO B COBMECTHOU J€ATEIBHOCTH,
B TOM YHCJIE B CUTYAIlUU CTOJKHOBEHUS UHTEPECOB;

Obyuarowuiicsi NOLYYUM 803MOIACHOCMb HAYUUMBCL.

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3UILMU IPYTUX JIFOJEH;

* YUYUTHIBAThH PA3HbIE MHEHUS U HHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* IOHUMATh OTHOCUTEIBLHOCTh MHEHUH U MOJIXOJI0B K PEIICHUIO TPOOIIEMBIL;

* APryMEHTUPOBATH CBOIO IMO3ULIMIO U KOOPJAUHUPOBATH €€ C NO3ULUAMU TAPTHEPOB
B COTPY/HMUYECTBE MPHU BbIPAOOTKE OOIIEro perieHus] B COBMECTHOM JIEATEIbHOCTH;
* 33]1aBaTh BOIIPOCHI, HEOOXOAUMBIE VISl OPTaHU3AIMU COOCTBEHHOM AESATEIHHOCTH
U COTPYAHUYECTBA C IAPTHEPOM;

* OCYIIECTBJIATH B3aUMHBIA KOHTPOJIb M OKasblBaTb B COTPYAHUYECTBE
HEOO0XOAMMYIO B3aUMOIIOMOLIIb.

IIpeameTHbIC:

- OPUCHTHPOBATHCS B SBICHUSAX U 00BEKTaX OKPYKAIOIIETO MHPA, 3HATH I'PAHUIIBI
UX IPUMEHUMOCTH;

- MOHUMATh OINpeaeNcHUs (U3MUECKUX BEIMYUH W TOMHHTH ONPEICIISIOIINE
dbopmyIbI;

- TOHUMATh KaKUM (PU3MYECKUM TPUHIIUIIAM U 3aKOHAM TTOTUYUHSIOTCS T€ WIIU UHBIE
OOBEKTHI U SIBJICHUS TIPUPOJIBI;

- 3HaHWE MOJIEJIN TIOUCKA PelIeHUH I 3a/1a4 10 (PU3HUKE;

- 3HaTh TEOPETHUECKUE OCHOBBI MAaTEMaTHKH.

- IpUMEYaTh MOJICTH SBJICHUI 1 O0BEKTOB OKPYKAOIIETO MHUPA;

- aHaJTM3UPOBATh YCIOBUE 3a]1a4H,

- iepeOpMyITUPOBATH U MOJACIUPOBATH, 3aMEHSITh HCXOIHYIO 33729y APYTOMH;

- COCTABJISITH TUTAH PEIICHMUS;

- BBIJIBUTATh ¥ MIPOBEPSTH NPEIJIaraeéMbie JIsl PEIISHUS TUTIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMHU ONEPAIMSIMHU, COCTABIISIIONIMMHU TTOUCK
peIIeHUs 3a1a4H.



Conepxanue nporpaMMbl 10NO0JTHUTEIBHOr0 00pa3oBaHus 1o ¢pusuke ¢
HCIO/1b30BaHUeM 00opynoBaHus HeHTpa «Touka Pocra»

7 xiaacc

Beenenne. Beoanoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30mMacHOCTH.
PoJib 3KCIIepHMEHTA B KM3HU YeJI0BeKa.

Teopus: W3yuuTb OCHOBBI Teopuu mnorpemHocted. [lorpemHocTy MpsSMBbIX |
KOCBEHHBIX U3MEPEHUHN, MaKCUMaJIbHAs OTPEITHOCTh KOCBEHHBIX U3MEPEHUH, YUeT
MOTPENTHOCTENH W3MEpeHud Tmpu mocTpoeHuu rpadukoB. [lpencraBieHue
pE3yJIbTaTOB U3MEPEHUI B popMe TaOIHIl U TPAPUKOB.

Ilpakmuxa: OCHOBBI TEOPHHM TOTPEITHOCTEH NPUMEHSITh MPU BBIMOJIHCHUHU
HKCIIEPUMEHTANBHBIX 3a/lad, NPAKTHYECKUX paboT. (¢ HCHOJb30BaHHEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHO8HbIX 8UO08 0esIMENbHOCTNU

[IpuBoauTh mpUMEpbl OOBEKTOB U3ydYeHUs (Pu3uku (PpuU3MdecKue SBICHUS,
¢usnueckoe Teno, BelecTBO, (pusmueckoe mnose). Habmogath M aHANM3UPOBATH
buszndeckue sieHus (PUKCUPOBATH U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH UX
u 0000mare). [T03HAKOMUTBCS C IKCHEPUMEHTAIBHBIM METOJOM HCCIEAOBAHMS
npupoel. Coopka mpuOOPOB M KOHCTPYKIMU. Mcronb30BaHNE H3MEPUTEITBHBIX
npuOopoB. BeinosHeHne 1a00paTOpHBIX U MPAKTHUECKUX padoT. JlmarHoctuka u
YCTPAaHEHUE HEUCTIPABHOCTEN

npubopoB. BricTpanBanue runore3 Ha OCHOBAaHWN UMEIOIIMXCS JAHHBIX.
MexaHuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpPHOE JBIKeHue. [ paduueckoe npencrapieHue
nBuwxkeHus. Permenue rpaduyeckux 3ajad, pacdyeT MyTH W CpeHEW CKOpPOCTH
HepaBHOMEpHOTO NBrkeHus. [loHsTHe MHEepuuu M WHEepTHocTH. LleHTpobexHas
cuna. [lpumenenne faHHBIX GU3MYECKUX TTOHITHH B )KU3HEACATEIHbHOCTH YEJIOBEKA.
Cuia ynpyrocTu, cujia TpeHUsI.

Ilpakmuka: ViccmemoBaHWE 3aBUCMMOCTH CHWJIbl YIIPYTOCTH, BO3HHUKAIOIICH B
npy>XuHe, OT creneHu nedopmarnuu npyxunbel. Omnpenenenue koddduimeHta
TpeHUs Ha TpuOOMeTpe. (€ ucmoab30BaHueM 00opyaoBanus «Touka pocTa»)
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI HOPMAJIBHOTO JaBJIEHUS.
Xapakmepucmuka 0CHOBHbBIX 8UO08 0eAMENbHOCHIU:

Ananu3 tabnwui, rpadukoB, cxem. [louck oObsicHeHHUS HAOIIOaeMbIM COOBITHSIM.
Omnpenenenne CBOMCTB MPUOOPOB IO YEPTEKAM U MOJIETISIM. AHAIIN3 BOSHUKAOIIAX
mpoOIeMHBIX cuTyaruid. M300paxaTts cucTeMy KOOpAMHAT, BRIOUPATH TEIO OTCUETA
U CBSI3bIBATh €0 C CUCTEMOM KoopauHaT. Mcnonb30BaTh CUCTEMY KOOPAUHAT IS
W3Y4YEeHUS MPSMOIMHEHHOTo nBrKeHus Tena. COopka mMpuOOPOB W KOHCTPYKITUH.
Hcnonp3oBanue wu3MepUTENbHBIX NpUOOpPOB. BrimosHeHHe 1a0OpaTOPHBIX U
MPAaKTHYECKUX padoT (¢ Hmcmob3oBaHueM oOopynoBaHusi «Touka poctay).
JluarHocTuka ¥ yCTpaHEHHE HEUCIpaBHOCTEH mpubopoB. BricTpanBaHue rumnores
Ha OCHOBAaHMM HUMEIOUIUXCS JaHHbIX. KOHCTpyupoBaHuEe W MOJEIMPOBAHUE.
BoinonHenue 3aaHuii Mo yCOBEPILIEHCTBOBAHUIO MpubOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB ONbITOB. Pa3zpaboTka W mNpoBEepKa METOJIUKU HKCHEPUMEHTAIbLHOU



pabotel. Pabota B Manbix rpynnax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBO€ peuieHue, aAcucTBuA. lIpeacraBieHue pe3yabTaToB IIAPHOW, I'PYIIIOBOM
NEATEIIbHOCTU. Y4YacTHE B JUAJore B COOTBETCTBHHM C IPaBUJIAMU PEUYEBOrO
MOBE/ICHUSI.

I' napocraTuka.

Teopus: 3axkoH Apxumena, 3akoH Ilackans, ruapocTaTMuecKoe [aBJICHUE,
COO0IIatOIIMECs COCYbl, TUAPABINYECKNE MAILIUHBI.

Ilpaxmuxka: 3a0auu: BBITAIKUBAIOIIAS CUJIA B Pa3IMYHBIX CUCTEMax; MPUOOPHI B
3a1adax (cooOmaronmecs: CoCcyabl, THAPABIMYECKUE MAIIUHBI, phluaru, OJIOKH).
DKCepUMEHTAJIbHbIE 3a/IaHUS:

l)usmepenne cunbl Apxumenaa, 2)U3MepeHUe MOMEHTA CUJIbl, ACHCTBYIOIIETr0 Ha
phIuar, 3)u3MepeHue

paboThl CWJIBl YNPYTrOCTH TMPU TOABEME Tpy3a C MOMOIIBIO IMOJBUXKHOTO WIIU
HETOIBIYKHOTO 0JI0Ka.(C McnmoJib3oBaHueM obopynoBanus «Touka pocta)
Xapaxmepucmuka 0CHO8HbIX 8UO08 0esIMENbHOCTNU

Ananuz Tabmnui, rpadgukos, cxeM. [louck oObsicCHEHN HAOIIOAAEMBIM COOBITHSIM.
Co6opka npubOopoB U KOHCTpYyKIMH. Mcnosib3oBaHUE U3MEPUTEIBHBIX MPUOOPOB.
Brinonnenre 1abopaTopHBIX U MPAKTUYECKUX paboT. /[narHocTuka U ycTpaHeHUe
HEHCIIPAaBHOCTEHW MpuOOpoB. BricTpanBaHWe TUMOTE3 HA OCHOBAHUW MMEIOIINXCS
nanubiX. KoHcTpyupoBaHue u MojenupoBanue. Pabora B MaylbIX Trpymmax.
AHanu3UpyroT, BBIOUpPAIOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JACHCTBUS.
[IpencraBieHne pe3ynbTaTOB MNapHOW, TpynmoBoM naesTenbHOCTH. [loaroroBka
COOOIICHU M MOKJIAJoB. YYacTHE B JUAJIOT€ B COOTBETCTBUU C IMpaBUIIAMH
PEYEBOTO MOBEACHUS.

Crartuka.

Teopus: binok. Peruar. PaBHOBecHe TBEpIBIX TeJl. YCIOBUS paBHOBeCUA. MOMEHT
cuwibl. [IpaBuno wmomenTtoB. LlenTp Tskectn. HcciiegoBanue pa3jiM4HBIX
MEXaHMYeCKNX cucteM. KOMOWHUpOBAaHHBIC 3a7a4d, WCIOIB3YS  YCIOBUS
PaBHOBECHSI.

Ilpaxmuxa: VIarotoBiieHre paboTaroIieii CHCTeMBbI OJIOKOB.

Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCU:

Ananu3 Tabmnwui, rpadgukos, cxeM. [lonck oObsICHEHUS HAOIIOAAEMBIM COOBITHSIM.
Omnpenenenne CBOMCTB MPUOOPOB IO YEPTEKAM U MOJIETISIM. AHAIIN3 BO3SHUKAIOIIAX
npoOiemMHbIX  curyanuid. HaOmiogaTe  AeicTBHE  MPOCTBIX  MEXaHH3MOB.
[To3HakoMHUTBCST ¢ (HU3UUECKON MOJCNBIO «a0COMOTHO TBEPAOE Tenoy». Pemars
3a/laud Ha TPUMEHEHHE YCIoBUsI(MpaBuia) paBHOBecHsl pbluara. IIpuMeHsTh
ycioBue (MPaBWIO) paBHOBECHs pbluara Jjisi OOBACHEHUS NEUCTBUSA Pa3IUYHBIX
HHCTPYMEHTOB, HCIOJIB3YEeMbIX B TeXHHKe W B ObITy. COOpka mpuOOpoB u
KOHCTpyKIuii. Mcnonp3oBaHue W3MepUTENbHBIX TpHOOpPOB.  BrimonaHeHue
1a00paTOPHBIX U IPAKTUIECKUX PadOT.

PaGora B Mmanbix rpynmnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenne, nevictBus. llpencraBneHune  pe3yabTaTOB  MHapHOM, TPYNIOBOU
nesrenbHocTU. [loaroroBka coobmieHuit u 1okaa0B. OCyIECTBISIOT CAMOOIICHKY,
B3aUMOOIIEHKY JESTEIbHOCTU. YUacThe B JHAJIOre B COOTBETCTBUM C MpPaBUIAMU
pEYEBOTO MOBEACHUS.



8 kiace

TenuioBbie siBJICHUA.

TemnoBoe pacmupenue tei. [Iponeccsl aBiaeHus U OTBEPAEBAHUs, UCTIAPEHUS U
KoHJeHcanuu. Termnonepenayda. BiaxHoCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmonenue tasHusg apaa B Bojae. 2. CKoOpocTH HMcTapeHus
pa3nu4HbIX kujKocTel. 3. TernnoBblie qBUTaTENH OYyAYIIETO.

Jlabopamopnvie pabomsi (¢ HCHOAb30BAHHEM o0opynoBaHusi «Touka
poctay): 1. VI3MeHeHHs JJIMHBI TeJla PH HArpEeBaHUU U OXJaxaeHuu. 2. OTauBKa
napaduHoBoro conaaTtuka. 3. Habmronenue 3a nminasinenueM jpaa 4. OT yero 3aBUCHUT
CKOPOCTh HCHapeHusi >xuakoctu? 5. HabnrogeHue TEmIoNnpoBOJHOCTH BOJBI U
BO3lyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU
CamocrosTennbHO (OPMYITHPYIOT MO3HABATEIbHYIO 337a4y. YMEIOT C MOMOIIBIO
BOIIPOCOB n00bIBaTh HEJOCTAIOIYIO uH(pOpMAIIHIO. Hcnons3oBanue
U3MEPUTENIBHBIX MPUOOPOB. BhIMoNIHEHNE Ta00PATOPHBIX M MPAKTUUECKUX padoT.
JlnarHocTHKa M yCTpaHEHHE HEHCIPABHOCTEH MpuOOpoB. BricTpanBaHue rumoTes
Ha OCHOBaHWHU UMEIOIIMXCA NaHHbIX. KOHCTpyHpoBaHue U MOACIUPOBAHHUE.
BrinonHenue 3amanuii o yCOBEPIIEHCTBOBaHHIO MpubOOpoB. Pa3zpaboTka HOBBIX
BapMaHTOB ONBITOB. Pa3paboTka W mpoBepka METOAUKH SKCIIEPUMEHTAIbHOM
pabotel. PaboTta B ManbIx rpynnax. AHaJIU3UPYIOT, BHIOUPAIOT U 00OCHOBBIBAIOT
cBO€ pemeHue, neiictBus. llpencraBieHue pe3yiabTaTOB NApPHOM, TPyNIIOBOU
NEeATEIbHOCTU. YYacTHe B IHAJIOT€ B COOTBETCTBHUU C MTPABUIIAMH PEYEBOTO
MOBEJCHUS.
DJleKTpUYeCKHe SBJICHHS.
Mukpomup. Moaenu aroma, cymectBoBasiue 10 Hadaia XIX. Mctopus oTkpeITHS
U JICUCTBUS TallbBAHWUYECKOro 3jeMeHTa. Mctopus co3mgaHus dieKTpodOpHOM
MamuHbl. OnbIT BonbTa. DIeKTpUYECKU TOK B AIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnmojb3oBanueM odopynoBanus «Touka pocTa»)

1. Monenu atomoB. 2. ["'aapBaHHYECKHE 3JIEMEHTHI. 3. DIeKTpodOpHOH

MamuHbl. 4. OnbiTel Bonbta u [NansBanu.
Jlabopamopnuie pabomui: 1. Coznanue rarbBaHUYECKUX DJIEMEHTOB U3 MOIPYYHBIX
CPEACTB. 2. DIEKTPUUYECKHI TOK B KUJKOCTIX CO3AaHUS «30J0TOTO KIIOUUKA .
Xapaxmepucmuxa OCHOBHBIX BUIOB JEITEIBHOCTH:
VYrpaBnsoT cBOel MO3HABATEIbHOM M YUE€OHOH JEATEeNbHOCTBIO MOCPEICTBOM
IMOCTAHOBKM LEJEW, IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX ICUCTBUU H
OIICHKH YCIIENTHOCTH YCBOeHUsI. CpaBHHUBAIOT CIIOCO0 W PE3YNIHTAT CBOMX JICHCTBHIMA
¢ 00pa3IoM - IMCTOM conpoBOXKAeHHI. OOHAPYKUBAIOT OTKIIOHEHHUA. OOTyMBIBAIOT
MPUYUHBI OTKIOHEHUH. OCYyIIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTpOJb. Mcmonb30BaHWEe H3MEPUTENbHBIX MNpUOOpPOB. BrimonaHeHue
7a0OpaTOpHBIX M MpaKTHYECKUX paboT. JluarHocTuka U ycTpaHEHUE
HeucnpaBHoCcTeN npuOOpoB. BricTpanBaHue rUnoTe3 Ha OCHOBAHUM HMMEIOIIUXCS
naHHbIX. KOHCTpynpoBaHue U MOJIEIIUPOBAHNE.
JJIeKTPOMATHUTHBIE SIBJICHHUSA.



MarnutHoe moje B BemlecTBe. MarHuTHass aHomanus. MarHuTHbele Oypu.

PaznoBugHoCTH BIEKTPOU3MEPUTEIBHBIX puOOpPOB. PaznoBugHoCcTH
3JIEKTPOABUTATEIIEH.
Hemoncmpayuu (¢ ucnosib3oBaHueM odopynaoBanus «Touka poctay): 1.

HarnsaaHocTs moBeneHus BEUIECTB B MarHUTHOM Tiosie. 2. [Ipe3entanuu o
MarHUTHOM IoJie 3eMJIM U O MarHUTHBIX OypsiX. 3. JleMoHcTpalus pa3HOBUIHOCTEN
ANEKTPOU3MEPUTENIbHBIX  NpubopoB. 4.  HarnsigHocTs  pa3HOBUAHOCTEH
BJIEKTPOJABUTATEIIEH.
Jlabopamopnvie pabomel. 1. UccnenoBanue pa3ivyuHbIX 3JIEKTPOU3ZMEPUTEIBHBIX
npuOOpOB.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCTNU
VYrpaBnsiOT CBOel MO3HABATEIIBHOM M Y4eOHOW JESITENBHOCTHIO IMOCPEICTBOM
MOCTAHOBKM I1I€JI€d, TJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ACHCTBUU U
OIICHKU YCIETHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3yJbTaT CBOUX JACHCTBUI
¢ 00pa31oM - JINCTOM COMPOBOXAeHUs. OOHAPYKUBaIOT OTKIOHEHUS. OO TyMBIBAIOT
NPUYUHBI OTKJIOHEHUU. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
OnTuyeckne siBJIeHUS.
HctouHnku cBeTa: TEIJIOBBIE, JJIOMUHECIICHTHBIC, UCKYCCTBEHHBIE. I3rOoTOBIEHNE
KaMepbl - OOCKypa U HCCIEOBaHME HW300paKEeHHUs C TOMOIIBIO MOJENH.
MHorokpaTHoe HU300pakeHHE TMpeaMeTa B HECKOJbKHX IUIOCKUX 3epKajax.
N3roToBUTH MEPUCKOMN U C €r0 MOMOIIBI0 TpoBecTU HalmtofeHus. [IpakTruueckoe
UCITOJIb30BAHUE BOTHYTHIX 3€pKaJl. 3pUTEIbHBIE ULIFO3UH, IOPOXKIAEMBIE
npesoMiieHHeM cBeTa. Mupaxu. PazBuTre BOJIOKOHHON onTukU. Mcmosib3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnonb3oBanueM odoopynoBanust «Touka pocra»)

1. Paznuunble HICTOYHUKHU cBeTa. 2. M300paxeHue npeaMera B HECKOIbKUX
IUIOCKKUX 3epkaiax. 3. M3oOpaxenue B BOTHYTHIX 3epkanax. 4. Mcmomb3oBanue
BOJIOKOHHOW ONTHUKU. 5. YcrpoiicTBO (oToamnmapaToB, KHHOIPOEKTOPOB,
KaJIEUIOCKOIIOB.

Jlabopamopnuvie pabomuwi: 1. V3roroBneHrne KaMmepsl - 00CKypa W HCCIEIOBAHHE
M300paKEHUS C TOMOIIBIO Moienu. 2. [IpakTndyeckoe mpruMeHEHHUE MIIOCKUX 3epKall.
3. [IpakTHyeckoe UCIoJIb30BaHNE BOTHYTHIX 3epKal. 4. MI3roToBienue neprckomna u
HAOJIOICHUS C TIOMOIIBIO MOJICIIH.

Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0EAMEIbHOCU:

VYrpaBnsoT cBOel MO3HABATEIbHOM M YUE€OHOH JEATEeNbHOCTBIO MOCPEICTBOM
IMOCTAHOBKM LEJEW, IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX ICUCTBUU H
OIICHKU YCIICIIHOCTH YCBOCHWs. BBIIETAIOT ¥ (OPMYTHPYIOT MO3HABATEIHHYIO
1eJb. BhIAENSIOT KOMMYEeCTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJJaHHBIE CIIOBAMM.
[IprHMMAIOT MO3HABATENBHYIO LIEJIb U COXPAHSIOT €€ MPY BBINOJIHEHNUN

yueOHbIX feicTBUui. Oco3HAIOT CBOU JeicTBUS. IMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIlIeHHs B MAJIBIX TpyMnax.

Yes10BeK U IpUpoaa

ABTOmMaTtvka B HameWd KA3HUA. Ilpumepbl HUCNONB30BaHMS ABTOMATHYECKHX
YCTpPOMCTB B Hayke, Ha MNpou3BojcTBe U B ObITy. CpenctBa cBsizu. Paano u



TeJIEBUJICHUE. AJBTEPHATUBHBIE HCTOYHUKH SHEPruU. BUIbI 3IEKTPOCTAHIU.
Heo6xoauMocTh 3KOHOMUHM MPUPOAHBIX PECYpPCOB M HCIOJIb30BaHHUS, HOBBIX
AKOJIOTUYHBIX U 0€30MacHbIX TexHOoJoruil. Hayka u 6e3omacHOCTb JitofeH.
Lemoncmpayuu: 1. oromaTepuanbl U clalibl 10 TEME.

Jlabopamopnvie pabomwi: 1.M3ydyeHue JeHCTBUM CPEACTB CBSI3H, pPAAUO H
TEJIEBUICHUS.

Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCTU:

CamocrosTenbHO  (GOPMYIMPYIOT —[O3HABATENIbHYIO 3ajady. YMewT (WiH
Pa3BUBAIOT) CIIOCOOHOCTh C TOMOIIBIO BOIMPOCOB J0OBIBATH HEJOCTAIOUIYIO
UH(pOpMAIHIO.

9 KJj1acce
Kunemaruka
Crioco0sl OIMUCAHUS MEXAHUYECKOTO JIBUKEHUS. Cucrema OTCYETA.

[IpsamonuueiiHoe naBuxkeHue. [IpsMOIUHENHHOE paBHOMEPHOE JBHKEHUE IO
mwiockoct. llepeMelnieHue ¥ CKOpOCTh NPU PABHOMEPHOM MPSMOJUHEHHOM
JIBW)KEHUU TIO TUIOCKOCTH. OTHOCUTENBHOCTh ABWKEHUA. CIOXKEHUE JIBUAKEHUIM.
[IpyHuMn He3aBUCUMOCTH JABMKEHUH. KpuBoiMHEWHOe IBUXEHUE. [[BuxkeHue
Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU30HTY. PaBHOMEpHOE MABWXKEHUE IO
OKPYKHOCTHU. YTJIOBasi ckopocTh. [lepuosa u yactora Bpamienus. CKOpocThb
U YCKOPEHHE TP PABHOMEPHOM JIBUKEHHUH 10 OKPYKHOCTH.

Jlabopamopnvie pabomoui(c HUCNONAb30BaHHEM oOopynoBanusi «Touka
pocTay):

N3ydenne nBuxeHus cBOOOHO MaJar0IIero Tea.
N3ydenune NBUXKEHUS TI0 OKPY>KHOCTH.
IIpumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
OrnpenenieHue CKOPOCTH PAaBHOMEPHOTO JABUKEHUS MPU UCTI0JIL30BAaHUM TPEHAKEPa
«OeroBast IOPOKKa».
Hctopuueckas peKOHCTPYKIMS OMNBITOB ['anuiiess Mo ONpeesICHUI0 YCKOPECHUS
CBOOOTHOTO TAICHHUS TEIl.
[TpuHIIMTIBEL paOOTHI IPUOOPOB JJIs1 UBMEPEHUST CKOPOCTEN U YCKOPEHU.
[Ipumenenue cBOOOAHOTO MAAEHUSA JIJIsl U3MEPEHUS PEAKIUU YEIOBEKA.
Pacuer TpaekTopun ABMKEHUS NEPCOHAXEN paccka3zoB P.Pacmo.
Xapakmepucmuxa 0CHOBHBIX U008 OesimelbHOCIU. YTCHUE U 00CYKICHUE TEKCTa
CTaTe MHTEPHET-CAUTOB, 0OCYXXJCHHE JOKJIA0B M MPE3EHTAIui, COCTaBICHUE U
penieHue 3a1a4, 0ocyxaenne cnocoboB pemieHus (moaroroska k OI'D o gusuke).
JInnamuka
Nueprmanbubie cuctembl orcueTta. Cuna. 3akonbl HpitoToHa. JIBHKeHHE Tema MO/
JNEUCTBUEM HECKOJIBKMX CHJI. [[BM)KEHHWE CUCTEMBbl CBA3aHHBIX Tei. JlMHamuka
PaBHOMEPHOI'O JIBMKCHUS MATEPUAIIBHOM TOYKH IO OKpPYKHOCTH. Knaccel cui.
3aKOH BCEMUPHOTO TATOTeHUS. [[BrkeHne maHeT. MICKyCCTBEHHBIE CITyTHHKH.
ConHeunas cucrema. Mcropust pa3sutus npenacrtasieHuil o Becenennon. Ctpoenue
1 3BoJIIONUs BeenenHowu.



Jlabopamopnvie pabomui(c HUCHONAB30BaHHEM oOopynoBanus «Touka
pocTay):

N3mepenue macchl Tena ¢ MCHOJBb30BAHUEM BEKTOPHOTO Pa3NIONKEHUS CHUIIBL.
N3yueHne kMHEMATUKU U AUHAMUKU PABHOYCKOPEHHOTO JBIXKEHHS (Ha mpuMepe
MaiuHbl ATBya). U 3yueHue TpeHus CKOJIbKEHUS.

IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
Ucropuueckass pekoHCTpyKIMs onbiTOB KynoHa U AMOHTOHa 1O OMNpeaeIeHUI0
BEJIMYMHBI CUJIBI TPEHUSI CKOIbXKeHUs. [lepBhie MICKYCCTBEHHBIE CTYTHUKU 3E€MJIH.
Kak oTnnuarorcs MexaHM4ecKue MpoIecchl Ha 3eMiie OT MEXaHUYECKUX MTPOIIECCOB
B kocMoce? Tena ConHeunoit cuctembl. OTKPBITHS Ha KOHYUKE TIepa.
Xapaxmepucmuka OCHOBHBIX U008 OesimebHOCIU: YTEHNE U 00CYKJIEHUE TeKCTa
cTaTel MHTEPHET-CANTOB, 0OCYXJEHUE JTOKJIAJIOB M MPE3CHTAINi, COCTAaBICHUE U
penieHue 3aaa4, oocyxieHre crnoco0oB pemienus (moaroroska k OI'D no dusuke).
NMmnyabce. 3aKoH coXpaHeHUs1 UMITYJIbCa
Nmnynec. M3MeHeHue uMIyiabca MarepuanbHOW Toukd. Cucrema Ten. 3aKoH
COXpaHEHHMs UMITYJIbCa.
Ipumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
PeaktuBHoe nBuxenue B npupone. PaccrmemoBanuwe JITII ¢ momomipro 3akoHa
COXpaHEHHMs UMITyJIbCa.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHNE U 00CYKJIEHUE TeKCTa
cTaTel MHTEPHET-CaTOB, 00CYK/IEHHUE JTOKJIA0B U MPE3EHTAIMN, COCTABICHHUE U
perieHue 3aaa4, 0ocyxaenne cnocobos pemienus (moaroroska k OI'3 o gusuke).
Cratuka
PaBHoBecue Tena. MoMeHT cuibl. Y cnoBus paBHOBecHs TBepaoro Tena. IIpocteie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c HUCNOJAb30BaHHEM oOopynoBanusi «Touka
pocTay):
OrnpeieneHue MEHTPOB MAcC Pa3IMYHBIX TN (TPHU Crocoba).
Ipumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
[IpumeHeHue NpoCcThIX MEXaHU3MOB B CTPOUTENLCTBE: OT 3€MJISIHKH 710 HeOockpeoa.
NccnenoBanne KOHCTPYKIMU BEJIOCUIIENA.
Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU: YTeHUE U 00CYKIeHUE TEKCTa
CTaTel MHTEPHET-CaTOB, 0OCYKICHHUE TOKJIAJ0B U MPE3EHTAIUN, COCTABICHHUE U
penieHue 3a7a4, 0ocyxaenne cnocooos pemnienus (moaroroska k OI'D o gusuke).
Mexanuveckue KoJae0aHUs U BOJIHBI
Mexaandeckue konebanusi. [IpeoOpasoBaHuwe »dHEPrUM TPH MEXaAaHUYECKUX
KoneOanmsx. MaTemaTHdeckuidi W TPYXUHHBIM ~ MasTHUKA. CBOOOMHEIE,
3aTyxaroliye M BBIHYXKJEHHbIE KoneOanus. Pe3onanc. MexaHwdeckue BOJHBI
JInHa U CKOPOCTh BOJHBL. 3BYK.

Jlabopamopnvie pabomoui(c WUCNOJAb30BaHHEM oOopynoBanusi «Touka
pocTay):
N3ydenune xonebaHnii HUITSHOTO MasiTHUKA.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:
CrpyHHBIE MYy3bIKallbHble MHCTPpYMEHTHI. KosebaTenbHble CUCTEMBI B MPUPOJIE U
TEXHUKE.



Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCMU: YTEHNE U 00CYKJIEHNE TEKCTa

cTaTel MHTEPHET-CANTOB, OOCYXJEHUE JTOKJIAJIOB M MPE3EHTAINi, COCTaBICHUE U

penieHue 3aaa4, 0ocyxaeHue cnocodbos peuieHus (moaroroska k OI'D o gusuke).

JJIeKTPOMATHUTHbBIE KOJIeOAHUS U BOJIHBI

[lepemennsbiii anexTpuueckuii Tok. KoseOarenbHbld KOHTYp. BbIHyXaeHHBIE U

cBoOoHBIE DM KoseOanusa. DM BOJIHBI U UX CBOICTBA.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:

[IpuHIUIIBIL paguOCBI3U U TeneBUACHUsS. Bnuanue DM H3nydeHUN Ha KUBBIC

opraHusMsbl. MI3rotoBieHne ycTaHOBKH I IEMOHCTPALMH ONBITOB 110 OMUI.

DnextpomaruutHoe uznydenne CBU-neun. Mictopudeckass peKOHCTPYKIIUS ONBITOB

Awmnepa.

Xapakmepucmuka OCHOBHbIX U008 OesimebHOCIMU: YTEHNE U 00CYKJIEHUE TeKCTa

cTaTel MHTEPHET-CANTOB, 0OCYXJEHUE JTOKJIAJIOB M MPE3EHTAINi, COCTaBICHUE U

pelieHue 3aaa4, o0cyxieHne crnoco0oB pemienus (moaroroka k OI'D o dusuke).

OnTuka

Uctounnku cBeta. JlelicTBUA cBeTa. 3aKOH MPSIMOJIMHEWHOTO PaclpOCTpPaHEHUs

cBeTa. 3aKOH oTpakeHust cBeTa. [locTpoeHne n300paxxeHuil B IIIOCKOM 3epKaJie.

3aKOH TPEJIOMJICHUSI CBETa Ha IUIOCKOW TpaHMIIE JIBYX OJJHOPOAHBIX MPO3PAuHBIX

cpen. Ilpenomnenue cBera B mnpusme. Jlucmepcusi cBeta. SIBiIeHHE MOJHOTO

BHyTpeHHEro oTpaxkeHus. JIun3el. ToHkue nuH3bL [locTpoeHne u3zo0pakeHUH,

co371aBa€MbIX TOHKUMU JuH3aMHu. ['1a3 u 3penue. Ontudeckue npuoopsl.
Jlabopamopnvie pabomui(c HUCNONAb30BaHHEM oOopynoBanusi «Touka

pocTay):

DKcnepuMEeHTalIbHAs TPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

N3mepenue nokazarens NpeaoMICHUS BOBI.

N3mepenune oKyCHOTO pacCTOSTHUS COOMPAIOIICH JIMH3BI.

IIpumepnvle membl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

Hctopus uccnenoBanus CBETOBBIX SIBJICHUM.

HcTtopuueckast peKOHCTpYKLMS Teyneckona [ anunes.

Mzrorosnenue xkaneigockomna.

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU.: YTeHUE U 00CYKIeHUE TeKCTa

CTaTel MHTEPHET-CalTOB, 0OCY)KJICHHE TOKIA0B M MPE3CHTAINN, COCTABICHHUE U

penieHue 3a1a4, 0ocyxaenne cnocooos pemieHus (moaroroska k OI'D o gusuke).

du3uka aToMa ¥ aTOMHOI0 si/Apa

Crpoenue artoma. llornmomenue u wucnyckanwe cBeta aroMamu. ONTHYECKHE

cnektpsl. OnbiThl Pezepdopna. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO

saapa. 3apsI0BOE U MacCOBOE Yncha. S epHble CUIIbl. DHEPTUsl CBSI3U aTOMHBIX sIIEp.

3akoH paanoakTHBHOTO pacmaga. Anbda- u O6erta-pacnaznsl. [IpaBuna cmemnieHus.

SAnepuble peakuuu. [lenenue u cuHTe3 snuep. SAnepHas sHepretuka. McTouyHHMKH

sHeprun ConHua u  3Be3l. Peructpanus snepHbIX H3MydeHuidl. BimsHue

PaJIHOAKTUBHBIX U3JYUCHUN HA JKUBBIE OPTaHU3MBI. J[03UMETpUs. DKOIOTHUECKUE

poOJIeMbl JIEPHON SHEPTETUKHU.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:

Hcrtopus nzyuenus aroma.

N3mepenne KIIJ comneunoii 6atapen.



HeBunrMble n3nydeHus B CIEKTPE HATPETHIX TEIL.

Xapaxkmepucmuka 0CHO8HBIX 8U008 OesameIbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa
CTaTel MHTEPHET-CalTOB, 0OCYK/IEHHE JTOKJIAJ0B U NMPE3EHTALUN, COCTABICHHUE U
penieHue 3aaa4, 0ocyxaeHue cnocodbos peuieHus (nmoaroroska k OI'D o gusuke).
®opmbl OpraHuzanuu 00pazoBaTebHOI0 NMpoLecca:

- TPyIIIOBAas;

- UHIUBUyaJIbHAS;

- (ppoHTaNIBHAS.

Beaymme TexHosoruu:

Hcnonb3yroTesi 3€MEHThI CIEAYIOMMX TEXHOJOTHI: MPOEKTHAas, MPOOJIEeMHOro
oOydeHusi, HMHPOPMALMOHHO-KOMMYHUKAIIMOHHASl, KPUTUYECKOTO MBIIIJICHUS,
npoOJIEMHOr0 1Majora, UrpoBasi.

OcHOBHBIE MeTOAbI pa00OTHI HA YPOKE:

Benymumu wmetonamu oOyudeHHs SIBISIOTCA: YaCTUYHO-TIOMCKOBOHM, METOJ
MaTEMaTUYECKOTO MOJIETUPOBAHUS, AKCHOMATUYECKUN METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISIETCS AOMOJIHUTENbHBIM, TO OTMETKA B 0ajuiax HE CTaBUTCS.
VYyamuiics y4uTcs OIleHUBaTh ce0s M JIPYrUX cam, 4TO MO3BOJISIET Pa3BUBATH
YMEHHUS CaMoOaHaln3a M CIOCOOCTBYET pAa3BUTHUIO CAMOCTOSTENBHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4allerocs. BbIsSBIeHHE NPOMEKYTOUHBIX W KOHEYHBIX
pe3yabTaTOB y4YalllUXCsl MPOMCXOJIUT dYepe3 MNPAKTUUYECKYIO JI€ATEIbHOCTb;
3ayeTHbIE PabOTHI:

* TeMaruyeckas MoJ0OpKa 3aJay pPa3IMYHOIO  YPOBHSA  CIOKHOCTH C
IPECTABIEHUEM pa3HbIX METOJIOB pEIICHHS B BUJIE TEKCTOBOIO JOKYMEHTA,
npe3eHTANUH, (JIII-AaHUMALHUH, BUIEOPOTUKA Win Web - ctpanums (caiita)

* BBICTaBKa IIPOEKTOB, MPE3CHTAIUH;

* IEMOHCTpAlMs SKCIIEPUMEHTa, KaYECTBEHHOH 3aJaul C Ka4eCTBEHHBIM (YCTHBIM
WIN B BUJE NMPUIOKEHUS, B TOM YHUCIIE, MIPE3EHTALMEN) OMMCaHueM Ipolecca Ha
3aHATUH, PEeCTUBAIC HIKCIIEPUMEHTOB; (PU3NUYECKUE OTUMITHA/IBI.



KanenaapHo-temaTtuyeckoe nJaHUPOBaHUeE 7 KjIace

Ne Hara Tema ypoka HUcnoab3oBanue
I/l | IpOBEIeHUs 000opy/0oBaHus LIEHTPa
€CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HANIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (24)
BBonHoe 3anarue. lLlenmu wu 3agaum | Komnbroreproe
1 Kypca. TexHuka 6€301acCHOCTH. 000py/TI0BaHNE
2. PoJib 3JKCIIepMMEHTA B KM3HU YesloBeKa (64)
Cucrema eMHULL, TIOHATHE O KomnbrorepHoe
2 MIPSMBIX ¥ KOCBEHHBIX U3MEPEHUIX 00opyoBaHue
DuU3NYECKU HKCIIEPUMEHT. OGopynoBanue Ist
Bunel pusnyeckoro skcriepuMeHTa. JIEMOHCTpanui
[TorpemrnocTs u3Mepenus. Buap
MOTrpeIHOCTEN n3Mepenus. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGopaTtopHnas pabota OGopynoBaHue s
«3mepenne oO0bema TBEp0ro 71ab0paToOpHBIX paboT U
4 tenay. [IpaBuna opopmieHus YYEHHYECKUX OTIBITOB
nabopaTopHOi pabOTHI.
3. Mexanuka (164)
5 PaBHOMEpHOE M HEPAaBHOMEPHOE OGopynoBaHue s
JIBIDKCHHSL. 71a00paTOPHBIX PadboOT U
6 Fpa(i)nquKoe IpeaACTaBJICHUC YUEHUYECKUX  ONBITOB
ABHIKCHU. (na 0a3e KOMILIEKTOB
Pemenue rpaq)nqecm/l)u( 3amad, nuist OT)
7 pacuer myTu U CpeaHel CKOpoCTH
HEPAaBHOMEPHOTO JIBM)KCHHUS.
8 [ToHsiTHE MHEPIIMH U UHEPTHOCTH.
entpobexxHas cuia..
9 Cuna ynpyrocru, cuiia TpeHus O6opynoBanue 1js
J1a00paTOPHBIX PadboOT U
JlaboparopHas pabota YUEHUYECKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOLICH B (Ha 0ase  KOMILICKTOB
10 IpYXHUHE, OT CTeNeHH AeopManum s OI'9)
IPYKHHBD).
JlaGopaTopHas pabota
11 «Omnpenenenne korppuureHTa
TpEeHHs Ha TPUOOMETpEY.
JlaGopatopHas paboTa Ob6opynoBanue s
«HMccnenoBanue 3aBUCUMOCTH nabopaTopHbBIX PadoOT U
12 CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OTIBITOB
HOPMAJIbHOTO JABICHUSD.
4. 'mapocraTuka (244)
13 [TnoTHOCTH. 3aaua naps ['epona O6opymoBaHue st
JIEMOHCTpaLui
14 Pemenue 3a1a4 noBBILIEHHOM

CJIOKHOCTH Ha PaCUCT IIJIOTHOCTHU




BEIIECTBA.

15 Pemienue 3a71a4 MOBBIIIIEHHOM O6opynoBaHue s 2
CI0KHOCTH JIEMOHCTpaIIHiA

16 JlaBiieHMe XUIKOCTH U ra3a. 3aKOH 2
[Tackansa

17 CooOmaroruecst COCy/Ipl. 2

18 Jlaboparopuas paboTa OOGopynoBanue s
«M3rotoBiieHne MoieH (POHTAHAY mabopaTOpHBIX paboT H

19 JlabopatopHas pa6oTa YYCHUYECKMX  OIBITOB | 9
«M3rotoBienne Moieau (pOHTAHA (Ha 0a3e KOMILICKTOB ISt
3akon [lackas. JlaBnenue B Oors 2
KUJKOCTSX M ra3ax.

20 IManpaBnuyeckye MalIuHbL.
Coo0mmaronuecs: CoCy/bl.

21 BrrtankuBarommas cusna. 3akoH OGopynoBanue isi | 2
Apxumena. JIEMOHCTpalun
JlaGopaTtopHnas pabota OGopynoBaHue s 2

29 «BbIsICHEHUE YCIIOBHS TUIABAHUS 1abopaTopHBIX PabOT U
TEI. YUECHUYIECKUX OTIBITOB

23 brok 3amau Ha 3akon [lackans, OGopynoBanue it | 2
3aKOH ApXnMena. JIEMOHCTpanui

24 bnox 3ama4 Ha 3akoH Ilackans, 2
3aKOH ApXuUMena.

5. Craruka (204)
25 bnox. Prruar. O6opynoBaHue IIst 2
JIEMOHCTpAIUi

26 PaBHoBecue TBepabix Ten. MoMeHT 2
cuibl. I IpaBriio MOMEHTOB.

27 Lentp TSDKECTH. Hccaenosanue | O6opynosanue s 2
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHi

28 KomOunMpoBaHHbBIE 3a/1a4H, 2
UCIIOJIB3YSl YCIOBHS PaBHOBECHSI.

29 KomOunMpoBaHHbIC 3a/1a4H, 2
UCIIOJIB3YSl YCIOBHS paBHOBECHS
JlaboparopHas paboTa O6opynoBanue ajs 2
«U3rotoBnenue padoTaromen 71ab0paTOPHBIX paboT U

30 cuctembl 6510K0BY. OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha O0a3e KOMILJIEKTOB
Pabota Hag npoekToM «biokm. mst OI'D 2
JlaGopaTtopHas pabota
«M3rotoBnenue padoTaromen

31 CUCTEMBI OJIOKOBY.
JlaGopatopHas paboTa Ob6opynoBanue s 2
«M3rotoBnenue padoTaromen 71ab0paTOpHBIX paboT U

32 CUCTEMBI OJIOKOBY. YYEHHUYECKHUX OIBITOB
Odopmnenue paboTHI. KommnsrorepHoe 2

33 obopymoBaHue

34 3aimmra npoeKToB. 2
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KasnennapHo-reMaTnueckoe miianuposanme 8 kiace

Ne Hara Tema ypoka Hcnoab3oBanue Yacsl
I/l | IpOBEIeHUs 00opy10BaHNS LIEHTPA
€CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOMH
HANIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (24)
BBognoe 3amsartue. Llenmn u 3agaum | KomnbrorepHoe 2
1 Kypca. TexHuka 6€301acCHOCTH. 000pyTI0BaHNE
2. TenjioBble siBjaeHus (24 )
Pa3nooOpazue temmnoBbix siBineHuil. | Kommnbrorepaoe 2
2 TemoBoe pacmypeHue Tes. 000pyi0BaHKE
JlabopaTtopHnas pabota OOGopynoBanue s 2
«VI3MeHEeHMS IUTMHBI TeJa TIPH 71ab0paToOpHBIX paboT U
3 HarpeBaHUU U OXJIAXKICHUN. YUEHUIECKUX OTIBITOB
Temnonepenaua Habmonenue O6opynoBanune it | 2
TEIIONPOBOAHOCTH BOJIBI U JIEMOHCTpAITHA
4 BO3JlyXa.
JlaGopaTtopHnas pabota OOGopynoBanue 1Jis 2
«M3mepenne ynenpHOU 71ab0paToOpHBIX paboT U
TEIIOEMKOCTH Pa3IUYHbIX YUEHUYECKUX  OIBITOB
5 BEILECTBY. (Ha 0a3e KOMIIJIEKTOB
[1naBneHue u OTBEpICBAHUE. mst OI'D 2
JlabopaTtopnas pabora «OTirBKa
6 napaHOBOTO COJIATHKAY)
JlaGopaTtopnast pabota OGopynoBaHue s 2
«Habmonenue 3a miaBjIcHUEM 1a00paTOPHBIX PadboT U
7 JbJIa» YUEHUYECKUX OTIBITOB
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue s 2
8 Ha ypaBHEHHE TEIJIOBOro OajlaHca JIEMOHCTpAIii
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue s 2
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB JEMOHCTpAIHii
10 JlaGopaTtopus kpuctayorpadpuu. 2
Hcnapenue u koHAEHCAIUS. O6opynoBanue s 2
11 JIEMOHCTpaIui
CocraB atmocdepsl, O6opynoBanue 1js 2
Ha6J'IIO,Z[eHI/Ie rnepexoaa ,HCMOHCTpaI_II/Iﬁ
HEHACBHIIIICHHBIX MTapPOB B
12 HACBIIIICHHBIE.
Bnaxnocte Bo3myxa Ha pasHbeix | OOopynoBaHue Ass 2
13 KOHTHHEHTaxX JIEMOHCTpAIHA
3. Duexkrpuyeckue siBjeHus (164)
Muxkpomup. Mozenu atoMma, O6GopynoBanue mans | 2
14 cyliecTBoBasIue 10 Havana XIX JIEMOHCTpalun
HcTtopus OTKPBITHS U JEHCTBUS KommerotrepHoe 2
15 T'aJIbBAHHUYCCKOI'0 3JICMCHTA 060pyI[0BaHI/IC
Hctopus co3nanus >1MeKTpoopHOit 2
16 MaITUHBI




OmneiThl BosibTa. Dnekrpudeckuil KommnsrorepHoe 2
17 TOK B DJIEKTPOIIUTAX. 0060py0BaHHE
Pemenne onuMMIuaaHbIX 33134 HA Ob6opynoBanue s 2
18 3aKOHBI MIOCTOSIHHOTO TOKA JIEMOHCTpaIuit
Habntonenue 3aBucuMocTH O6opynoBanue s 2
CONIPOTHUBIICHUS MPOBOJHHUKA OT JIeMOHCTpALIHH
19 TEMIIEPaTypBL.
Jlaboparopuas paboTa OOGopynoBanue 1Jis 2
«OmnpeneneHue CTOUMOCTH 1a00paTOPHBIX PadboT U
M3PACX0JIOBAHHOM AJICKTPOIHEPTHUN | YYCHUYECKUX  OIBITOB
10 MOIITHOCTH MOTPEOUTEINS U N0 (Ha ©Oa3ze KOMILIEKTOB
20 CUETUHKY» st OI'D
Pemienne onmumnua HbIxX 3a1a4 O6opynoBanune misa | 2
21 Ha TEIJIOBOE JIeCTBHE TOKa JIEMOHCTpaIuit
4. DyleKTPpOMArHUTHbIE siBJeHus (64)
ONEeKTPOMarHUTHbIE SIBJICHHUS. O6opynoBanue s 2
22 DNEeKTpOU3MEpUTENIbHbIE TPUOOPHL. | TEMOHCTpAIHii
MarnutHas anoManusg. MarautHeie OOGopynoBanue 1Jis 2
23 Oypu JIEMOHCTpaui
PaznoBugHOCTH 2
24 3JIEKTPO IBUTATENEH.
5. Onruyeckue siBjaenus (144)
HcToyHMKH CBETA: TEIUIOBEIE, OGopynoBanue Ist 2
25 JIOMUHECIICHTHbBIE JEMOHCTpAIii
DKCIEPUMEHT HAOIIIOICHHE. 2
MHoroKpaTHOE N300paKeHNE
MpeMeTa B HECKOJIbKHUX TIOCKUX
26 3epKajax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue 1js 2
27 MOMOIUIBIO IPOBECTH HAOIIOACHUS JIEMOHCTpAIii
[IpakTHueckoe nCHob30BaHNe O6opynoBanue s 2
28 BOTHYTBIX 3€pKaJjl JIEMOHCTpAIHii
3puTeNbHbIE UIUTIO3UH, O6opynoBanue mns | 2
MOPO’KIaeMbl€ MTPEIOMIICHUEM JEMOHCTpAIHii
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTHKU 2
Hcnonb3oBaHue 3aKOHOB CBETa B 2
31 TEXHHUKE
6. YesoBek u npupoaa (84)
32 ABTOMATHKA B HaIlICH KU3HU . KommbrorepHoe 2
33 Paauo u TeneBuneHune obopynoBaHue 2
ANbTepHATHUBHBIE HCTOUHUKU 2
34 SHepruu. Buael s5ekTpocTaHnii
Hayka ceroans. Hayka u 2
35 0€3011aCHOCTb JIFOJICH.
70
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KasenapapHo-temMaTuyeckoe njiaHupoBaHue 9 Kiacc

Hara Tema ypoka Hcnoab3oBanue Yacsl
Ne IIPOBEACHUS 0o0opyaoBaHus LEHTPA
/T eCTeCTBEeHHOHAYYHOM
U TeXHOJIOTUYEeCKOM
HANIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (24)
BBognoe 3amsartue. Llenmn u 3agaum | KomnbrorepHoe 2
1 Kypca. TexHuka 6€301acCHOCTH. 000pyTI0BaHNE
2. Kunematuka (21 4)
CriocoObl onucanust O6opynoBanue s 3
2 MEXaHHYECKOTO JABWKCHUS JIEMOHCTpAITHA
[IpsimonuHeliHOE paBHOMEpPHOE OOGopynoBanue s 3
JIBIDKEHUE TI0 TI0CKOCTH? CMOTpS JIEMOHCTpAIIHiA
3 W3 KaKOH TOYKH HAOJIOIATh
OTHOCUTENHHOCTH JIBHKCHHUSI. O6opynoBanue st 3
4 CrnoxeHue IBUKEHUN. JIEMOHCTpanui
Jlabopamopnuie pabomol: OGopynoBaHue s 3
«3yueHne nBuxkeHUs: CBOOOIHO 71ab0paToOpHBIX paboT U
najaroiero tena», «Mzydenue YUEHUYIECKUX OTIBITOB
S JBUKEHHSI T€JIa 110 OKPY>KHOCTH
Kak u kyna monerena BUIIHEBas OGopynoBaHue s 3
KocTtouka? Pacuer TpaekTopuu JIeMOHCTpALHiA
JBUKEHUS TEJ U IePCOHaXeH
6 pacckasoB P.Pacms o Mionxaysene
Hcropudeckas peKOHCTPYKITHS OGopynoBaHue 1Jis 3
onbITOB ["amuies mo OIIPCACIICHUIO I[eMOHCTpaHI/Iﬁ
7 YCKOpEHUS g.
Omnpenenenrue CKOPOCTU O6opynoBanue s 3
PAaBHOMEPHOI'O ABMXXCHMA IIPU I[eMOHCTpaHI/Iﬁ
UCIIOJIb30BaHUU TPEHaXepa
8 «0eroBasi TOPOKKay.
3. Junamuka (244)
Cuna Bonu, cuiia yOexKIeHUs UITU O6opynoBanue Ais 3
9 cuia - ¢puszndeckas BelIuyuHa? JIEMOHCTpAINA
Jlabopamopnas paboma: O6opynoBanue 1jst 3
10 «3mepeHne Macchl Tena» 71ab0opaToOpHBIX paboT U
JIBukeHue Tena noja aeiicTBueM YUEHUYECKUX OTIBITOB 3
11 HECKOJIbKUX CHUJI
JIBuKEeHHE CUCTEMBI CBSI3aHHBIX O6opynoBanue mans | 3
12 TEJ JIEMOHCTpAIHA
Jlabopamopnuie pabomur: | OOopynoBaHUE A 3
«M3yueHne TpeHUs CKOJIBKEHUS 71ab0paTOPHBIX paboT U
13 YUEHUYECKUX OTIBITOB
Junamuka paBHOMepHoro ABkeHus | O6opynoBaHue Ass 3
14 110 OKPYKHOCTH JEMOHCTpAITHA
Ucropus pa3sutus npenacrasienuit | ObopynoBanue Ass 3
15 0 Bcenennoii. ConHeuHnas cucreMa.

JIEMOHCTpanui




OTKpBITHSA HAa KOHYHKE Tepa. O6opynoBanue i | 3

IIepBble NCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpanui
16 3emiu.

4. UmnyJabc. 3aKoH coxpaHeHHsl MMIyJbca (64)
17 Kak BbI sIXTy Ha3oBeTe... KommnsrorepHoe 2
18 PeakTuBHOE NBMXKEHUE B IPUPOJIE. obopynoBamue 2

Paccnenosanne [TII ¢ nomomsro KommnsrorepHoe 2
19 3aKOHA COXpPaHEHMsI UMITYJIbCa 000pyi0BaHKE

5. CraTtuka (44)

Jlabopamopnas paboma: O6opynoBanue s 2

«OmnpeneneHue EHTPOB Macc 1ab0paTOPHBIX PadboT U
20 pa3IUYHbIX Te (TpU criocoda)y» YYEHHUYECKHUX OIBITOB

[IpuMeHeHnne npocThIX MeXaHU3MOB B | KoMmmbroTepHoOe 2

CTPOUTENBCTBE: OT 3EMJIIHKH JI0 o0opynoBaHue
21 Hebockpeda

6. Mexanuueckue Kojiedanus U BOJTHbI (94)

22 Bunpl MasiTHUKOB U UX KOJieOaHU O6opynoBanne it | 3
23 UTto mepeHoCHUT BoJIHA? ACMOHCTpALUi 3

KonebaTenpHbIE CUCTEMBI B IPUPOJIC 3
24 Y TEXHUKE

7. DJIeKTPOMATHUTHbIE KOJIeOaHUS 1 BOJIHBI (44)

OKCnepuMeHTaIbHas MPOBEPKA KommnsrorepHoe 2
25 cBolicTB DM BOJIH. 000pyTI0BaHKE

HccnenoBanue snektpomarautHoro | KoMmmsrorepHoe 2
26 n3nydennss CBU-neun 000pyTI0BaHKE

8. Onruka (124)

. U3rotoBienne Moaenu Kommnbroreproe 3
27 KaJIEWJOCKOIIA. 000pyTI0BaHKE

DKcrepuMeHTallbHas MPOBEpKa O6opynoBanue mns | 3
28 3aKOHA OTPaKCHHUsI CBETA. JIEMOHCTpAIi

Jlabopamopnas paboma: OOGopynoBaHue is 3

«3mepenune nokazarens 71ab0paToOpHBIX paboT U
29 IPETOMIICHUS BOJIBI» YUEHUYECKUX OTIBITOB

Kak otnuuarorcs nmokasarenu O6opynoBanue mns | 3
30 MPENOMIICHUS I[BETHOTO CTEKIIa JIEMOHCTpAINi

9. du3uKa aroMa U aTOMHOro siapa (12y4)

[Tornomienue u cIyckaHue cBeTa KommbrotepHoe 3
31 aromaMmu. OnTuueckue CIICKTPBI. 060pyﬂ0BaHHe

H3mepenne KITA COJTHEUHOU 3
32 Oarapeu KommnsrorepHoe

Bnusnaue PpaaAnOaKTUBHBIX 060py'I[OBaHI/Ie 3
33 W3JIYYCHHI Ha )KUBbIE OPTaHU3MBI

CriocoOBI 3a1IUThI OT 3
34 paAMOAKTUBHBIX M3ITyYEeHUN
WUtoro 94
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